Avital & Jablonka (1994) wrote that 'adoption makes evolutionary sense if behavioural transmission increases the representation of the mother's phenotype in the next generation'. They sought to interpret a suite of behavioural characters such as adoption, maternal care, helping, tutoring and imprinting as means for transmitting the phenotype of the mother non-genetically. This has stirred considerable interest in the form of a major commentary by N. Angier in the New York Times Science section (3 January 1995) which sees the work as a novel theory of behavioural evolution.
That such behaviour patterns may aid the transmission of phenotypic characters is hardly controversial, and Avital & Jablonka have provided an interesting perspective on the potentially important role of such traits in aiding cultural evolution also in non-human animals. What must be regarded as highly controversial, though, is their suggestion that this ability to aid cultural transmission makes evolutionary sense of the traits or explains them, as they also repeatedly wrote. Regarding adoption, Avital & Jablonka suggested that its ability to facilitate behavioural transmission makes its occurrence 'not surprising' and that 'it makes sense to invest in non-related offspring'. In conventional evolutionary thinking, barring group selection, the occurrence of a trait cannot be explained by its ability to facilitate transmission of other traits but only through the careful demonstration that it facilitates its own transmission either through a direct advantage or through its correlation with other characters having direct advantage. One may therefore question the relevance and meaning of statements such as 'once a mechanism of behavioural transmission such as adoption exists, it will increase the representation of other transmissible behavioural phenotypes in the population and will enhance the phenotypic fitness of its possessor'. While the phenotypic (marginal) fitness, in the sense of relative representation after selection, of other transmissible phenotypes may increase, it is not necessarily the case that the (marginal) fitness of the adoption trait itself is increased.
Having established that adoption cannot automatically be explained through its ability to transmit other traits, we may ask whether it can evolve by behaviourally transmitting itself. For this to be the case two conditions must be fulfilled: (1) that adopters are able to rear more offspring than non-adopters and (2) that adopted offspring or their siblings are sufficiently more likely to become adopters. Only then may the frequency of culturally determined adoption increase in the population. The first seems quite likely owing to the reduced parental investment in adopted offspring (e.g. skipping pregnancy in mammals) and is obvious in the case of adoption as a conditional strategy in individuals that for some reason cannot produce their own offspring. The second seems unlikely, but it is admittedly possible that offspring may imitate the adoption of their younger siblings, although I am not aware of any empirical evidence to back this possibility. It must also be taken into account that any genetic brake on the adoptive behaviour would be strongly favoured. I thus agree with Avital & Jablonka when they also write that 'the evolution of the adopting behaviour itself is unlikely to be explained in these terms'.
One might speculate that a trait that aids transmission may become genetically or phenotypically correlated with the traits it helps transmit. If there is selection on the transmitted traits, the transmitter trait may evolve by indirect selection. However, the viability of such a scenario remains to be investigated.
Thus, no likely mechanism for the behavioural evolution of adoption has yet been formulated
